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Title of the Invention: 

OPTICAL FIBER AMPLIFIER FOR WAVELENGTH MULTIPLEX 
TRANSMISSION 

Publication Date: January 31, 1995 
Patent Application No. 5-171342 
Filing Date: July 12, 1993 
Applicant: NEC Corporation 

Detailed Description of the Invention: 

[0023] 

On the other hand, the first signal light 
(wavelength and the second signal light (wavelength Xg) 
that reach the optical branching device 39 from the optical 
branching device 37 are respectively converted by the 
corresponding photo-electric converters 40^ and 4O2 and are 
inputted to the corresponding damping ratio controllers 41^ 
and 4I2. When the input electric signal representing signal 
light power does not reach a predetermined level, the damping 
ratio controllers 41i and 4I2 control the impressed voltage 
so that damping ratio of the corresponding optical attenuator 
33i or 332 becomes small. When the input electric signal 
exceeds the predetermined level, on the contrary, the damping 
ratio controllers 41^ and 4I2 control the impressed voltage 
so that the damping ratio of the corresponding optical 
attenuator becomes large. Unlike the gain adjustment of the 
overall Er-doped optical fiber amplifier 35 described 
already, this feedback control is executed for each signal 
light. 
[0024] 

As gain control is executed in this way for each 
signal light, it is possible to amplify the first and second 
signal light to a desired optical output power. Here, the 
explanation has been made on the case where n is "2" for 
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convenience sake. However^ when n is "3" or more, that is, 
when there are three or more signal lights, too, the fiber 
amplifier of this invention naturally operates in the same 
way. 
[0025] 

In this embodiment, feedback control is imparted to 
the Er-doped optical fiber amplifier 35 so as to improve the 
freedom of setting of optical output power. Since it is each 
optical attenuator 33i to 33^ that controls the gain of each 
signal light, optical output power can of course be aligned 
for each signal without this feedback control. 
[0026] 

An optical attenuator of another type may be used 
as the amplification ratio varying means in place of the 
liquid crystal the transmission factor of which changes 
depending on the impressed voltage. Though this embodiment 
uses the optical attenuator because the cost is low and the 
installation space is small, an optical amplifier may well be 
used. 

Fig. 11: 

31i to 31„: first to nth optical transmitters 

33i to 33„: first to nth optical attenuators 

41i to 41^: first to nth damping ratio controllers 
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Japanese unexamined Patent Publication (Kokai) 

No. 9-261205 

Title of the Invention: 

SYSTEM TO WHICH WAVELENGTH DIVISION MULTIPLEXING IS 

APPLIED, AND OPTICAL POWER CONTROLLER 

Publication Date: October 3, 1997 
Patent Application No. 8-61231 
Filing Date: March 18, 1996 
Applicant: Fujitsu K. K. 

Detailed Description of the Invention: 
[0049] 

Fig. 9 shows a transmission station according to 
the second embodiment of the present invention. Signal 
optical beams outputted from optical transmitters 12 (#1 to 
#m) are supplied to an optical multiplexer through optical 
attenuators 58 (#1 to #m). 
[0050] 

The attenuation ratios of the optical attenuators 
58 (#1 to #m) can be respectively changed by control signals 
supplied to control terminals 60 (#1 to #m). The control 
terminals 60 (#1 to #m) are connected to the control circuit 
36. 

[0051] 

To obtain a desired power relationship in WDM 
signal light, the attenuation ratio of each optical 
attenuator 58 is controlled without controlling the bias 
current of each laser diode 14. 
[0052] 

An optical attenuator capable varying the 
attenuation ratio comprises, for example, an opto-magnetic 
crystal transmitting the signal optical beam, means for 
applying an adjustable magnetic field to the opto-magnetic 
crystal so that the opto-magnetic crystal has rotary 
polarization, and a polarizer transmitting the output light 
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of the opto-magnetic crystal. 
[0053] 

The power of the light outputted from the polarizer 
is determined by the angle of polarization in the opto- 
magnetic crystal. Therefore, the attenuation ratio can be 
changed when the imparted magnetic field is regulated. 
[0054] 

Fig. 10 shows a transmission station according to 
the third embodiment of the invention. Optical amplifiers 62 
(#1 to #m) are arranged in place of the optical attenuator 58 
(#1 to #m), respectively. 
[0055] 

Each optical amplifier 62 (#1 to #m) has a control 
terminal 64 for changing the gain, and a control signal from 
the control circuit 36 is supplied to each control terminal 
64. 

[0056] 

As described above, the gain of the optical 
amplifier 62 of each channel is controlled so that a desired 
relationship of the power in the WDM signal light can be 
obtained, in this embodiment. Incidentally, to eliminate a 
control error resulting from polarized wave dependence of the 
optical coupler 32 and/or the spectrum monitor 34, a 
polarized wave scrambler 66 is interposed between the optical 
coupler 32 and the spectrum monitor 34 in this embodiment. 

Fig. 9: Bloclc diagram showing transmission station 
according to second embodiment 

34: spectrum monitor 
36: control circuit 
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